Supplementary Notes
Supplementary Note 1: Calculation of the weight percentages of BSA and SPIONs in SPIONs@BSA supraparticle assemblies based on the TGA result.
The TGA result is shown above (also in Figure 1e ). Suppose the weight percentage of BSA in supraparticle assemblies is x, the weight percentage of SPIONs will be (1-x). Thus, we have the following equation:
Thus, the weight percentage of BSA in SPIONs@BSA is determined to be 27.148%, and the weight percentage of SPIONs in SPIONs@BSA is 1-27.148% = 72.852%.
Supplementary Figures
Figure S1 TEM (a) and DLS (b) results of supraparticle co-assemblies formed by mixing hydrophobic QDs (dissolved in THF) and BSA (dissolved in PBS). The formed assemblies are called QDs@BSA here.
Figure S2
Colloidal stability of BSA in aqueous solution at different pH values. The solution had a small percentage of THF at the same mixing ratio as that used in the assembly formation experiments. It can be seen that BSA is colloidally stable with hydrodynamic diameter ~9 nm for at least 30 days at all the pH values tested, including acidic, neutral, and basic pH values.
Figure S3
Hydrodynamic size of hydrophobic nanoparticles (SPIONs or QDs) in aqueous environment without proteins. The mixing experiments were conducted the same way as those for supraparticle assembly formation except that no proteins were used. Under the corresponding experimental conditions, presence of BSA would yield co-assemblies with hydrodynamic diameter ~110 nm. In contrast, without BSA, here the data show that the measured hydrodynamic diameter instantly increased to >400 nm.
Figure S4
(a) Effects of injection flow rate and injection needle size on the size of the formed supraparticle co-assemblies. Control of injection flow rate was conducted by using a syringe pump. In each experiment 400 µL SPIONs were injected into 3 mL BSA. (b) A TEM image is shown here for assembly sizes much larger than those in the TEM image in Figure 1a of the main text. To obtain larger assembly sizes such as what are shown here, injection rate, injection needle size, or nanoparticle concentration could be adjusted.
Figure S5
Surface charge (zeta potential) analysis of supraparticle co-assemblies.
Figure S6
Stability of SPIONs&QDs@BSA (supraparticle co-assemblies with both SPIONs and QDs co-encapsulated).
Figure S7
Virtually no BSA molecule is released from supraparticle co-assemblies in solution. SPIONs@BSA were purified by centrifugation and re-suspended in PBS. After one week storage at 4 ºC, the supraparticle co-assemblies were removed by centrifugation, and the supernatant was withdrawn for UV-Vis light absorption measurement for BSA concentration. (a) shows the UV-Vis light absorption spectra of the BSA solutions used for standard curve preparation; (b) shows the standard curve; (c) shows the UV-Vis light absorption spectrum of the supernatant after one week storage of supraparticle co-assemblies, indicating that the BSA amount in the supernatant was below the detection limit, which is ~5% of the BSA in the supraparticle co-assemblies. The three different spectrum curves are from measurements of three replicate supraparticle co-assembly samples. 
